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Suitable for measurements of shaft vibration,

axial position, rotational speed, phase mark,

eccentricity and differancial expansion on

small high speed rotating machinery to

large turbines and compressors

Example of Application :

Host PC

infiSYS RV-200
View Station

e

Gas Turbine

Steam Turbine

Monitor

Generator

FK series transducer is an
eddy current displacement
sensor and it can be
applied for condition
monitoring of critical
machines in a plant.

Typical system arrangement for a turbine

(Quotation from API 670 (4th Edition) APPENDIX H)
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FL Sensor FL Sensor FL Sensor
Radial Shaft Overspeed Phase Reference
Vibration Detection and Tachometer

P1, P2 : Axial Position Sensors
3Y, 4X, 5Y, 6X
: Radial Shaft Vibration Sensors

S7, S8, S9 Overspeed Detection Sensors

¢ : Phase Reference and Tachometer

Non-contact Displacement / Vibration Transducer

Features

@ Environmental friendly design

lead-free soldering , RoHS compliance and reduced footprint

@ Flexible mounting options

DIN-rail adaptor, 4-screw-cramp plate adaptor
(to replace VK series and others)

@® Quality sensor with excellent environmental resistance

sensor without impact of oil droplets and oil mist can be installed
in two machines in principle

@ API Standard 670(5th Edition) compliant

o Intrinsically safe (tus, csa, ATEX, NEPSI, kTL), and marine certified (nk, LR)

@ CE compliant

Applications

Condition monitoring of critical machines supported by journal bearings.
Such as steam/gas turbines, generators, compressors and so on.

FK System Configuratic
oo

Sensor Connector Extension Cable

Driver

System Cable Length : 5m or 9m (or 15m¥*)

* FK-302F3 only

FK

Series
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FK-Series

Calibration Material
Measuring Range

Scale Factor

Scale Factor
Error*

Linearity™

Frequency Responce™
Sensor Tip Diameter
System Cable Length

Operating Temperature
Range

Operating Humidity
Range

Power Supply

Terminal Block

FK-202F

0.25mm to 2.25mm from sensor tip
7.87V/mm

Within £5% of 7.87V/mm (for 5m system)
Within +6.5% of 7.87V/mm

(for 9m system)

(including interchangeability errors)
Step : 0.25mm, Linear range : 2mm

Within £25um of 7.87V/mm

Straight line : (for 5m system)

Within £38um of 7.87V/mm

Straight line : (for 9m system)
(including interchangeability errors)
Linear range : 2mm

DC to 10kHz(-3dB)

Approx. 5mm or 8mm dia.

FK-302F

JIS SCM440 flat surface
0.25mm to 3.25mm from sensor tip
5.0V/mm

Within =4% of 5.0V/mm

(if calibrated as a system)
Within £10% of 5.0V/mm

(including interchangeability errors)
Step : 0.25mm, Linear range : 3mm

Within =30um of 5.0V/mm Straight line:
(if calibrated as a system)

Within £45um of 5.0V/mm Straight line:
(including interchangeability errors)

Linear range : 3mm

DC to 10kHz or more(-3dB)

Approx. 10mm dia.

5m,9m,(15m™?)

Sensor 1 -40to +177°C
Extension Cable : -40to +177°C
Driver : -40to +80C

FK-452F

0.5mm to 5.0mm from sensor tip
3.94V/mm

Within 6% of 3.94V/mm

(if calibrated as a system)
Within =10% of 3.94V/mm

(including interchangeability errors)
Step : 0.5mm, Linear range : 4mm

Within =50um of 3.94V/mm Straight line:
(if calibrated as a system)

Within =100um of 3.94V/mm Straight line:

(including interchangeability errors)
Linear range : 4.5mm

DC to 10kHz(-3dB)

Approx. 11mm dia.

30 to 95%RH (non-condensing, non-submerged)(Sensor body : 100%RH)

-24VDCx10%

Spring lock terminal

*1 The above specification apply at 25°C with -24VDC power supply and load resistance 10kQ and JIS SCM440 target.

*2 FK-302F3 only.

Calibration Material
Measuring Range
Sensitivity™

Sensitivity Error*

Linearity™

Frequency Responce™
Sensor Tip Diameter

System Cable Length

Operating Temperature
Range

Operating Humidity
Range

Power Supply

Terminal Block

FK-602F

0.5mm to 6.5mm from sensor tip

2.5V/mm

Within =70um of 2.5V/mm Straight line:
(if calibrated as a system)

Within =90um of 2.5V/mm Straight line:
(including interchangeability errors)

Linear range : 6mm

DC to 10kHz or more(-3dB)

Approx. 18mm dia.

FK-143F

JIS SCM440 flat surface
3mm to 16.5mm from sensor tip
0.8V/mm

Within £4%

Within £200um of 0.8V/mm Straight line:

(if calibrated as a system)

Within £270um of 0.8V/mm Straight line:

(including interchangeability errors)
Linear range : 13.5mm

FK-263F

3mm to 29mm from sensor tip

0.4V/mm

Within =250um of 0.4V/mm Straight line:
(if calibrated as a system)

Within =400um of 0.4V/mm Straight line:
(including interchangeability errors)

Linear range : 26mm

DC to 200Hz or more(-3dB)

Approx. 27mm dia.

5mor9m
Sensor : -40to +125C
Extension Cable : -40to +125C

Driver : -40to +80C

Approx. 50mm dia.

30 to 95%RH (non-condensing, non-submerged)(Sensor body : 100%RH)

-24VDC£10%

Spring lock terminal

*1 The above specification apply at 25°C with -24VDC power supply and load resistance 10kQ and JIS SCM440 target.

Non-contact Displacement / Vibration Transducer FK

FK Driver Model Code Number and Outline Drawing

B Model Code Number FK-DDD F|:|-|:]

J;T

Linear Range System Cable Length Mounting Plate
202 2mm 1 5m 1 DIN rail (35mm) mount
302 3mm 2 9m 2 Screw mount (50.8 X 50.8mm)
452 4.5mm 3 15m~ 3 Screw mount (92 X 31mm :
602 6mm for VK replacement)
143 13.5mm 4 Screw mount multi-pitch
263 26mm (50.8 X 50.8mm and 92 X 31mm)

B FK-OOOFCI-1/(DIN rail mount)

Unit : mm

Bady Terminal block 26

Sensor connector

€8)

ing plate

Series

*1 FK 302F only.

B FK-OOOFO-3(Screw mount : for VK replacement)

a3l | = |
a2 445

Body Terminal block

(64)

__|-Mounting plate

{15} (72) {15)
{102}

FW Extension Cable Model Code Number and Outline Drawing

Unit : mm

1)

B Model Code Number FW-DDD FD-D

JJT

Linear Range Armor Cable Length
202 2mm L Without armor 40 4.0m
302 3mm A With armor 45 4.5m
452 4.5mm (Without fluoro resin coating) | 80 8.0m
602 6mm T With armor 85 8.5m
143 13.5mm (With fluoro resin coating)

263 26mm

B FW-OOOFL (Without armor)

Connector Cable (¢3.6)

Unit:mm

~
s

HE= == E

un

Connector

B FW-COOOFT (With armor (With fluoro resin coating))

Flexible armor with

Connector fluoro resin coating

BE=

58.6

INK| [ SRARY/A%N I 5 | H
T | RS/ ] i

Cable
(¢3.6)

83

+5
201

L-
L

3
s

Unit: mm

<
s

Connector
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el Code Number and Outline Drawing

Non-contact Displacement / Vibration Transducer FK

Series
B FL-202F (Linear Range : 2mm)
2 h e S
M Model Code Number g - 8 W Model Code Number 4 L2 L3
FL-202F05 [ ]-[JJ-CJ0J-C0)-00] FL-202F08R-[]]-[]-J0-CC]
Armor Thread Size Unthreaded Length Case Length Cable Length Thread Size Unthreaded Length Case Length Cable Length
L Without armor MI[ m8x1 10mm STEP, 0-230mm 10mm STEP, |05] 05m 05| 0.5m
A With armor U1 [ 1/4-28UNF L1=L2 - 20mm 20-250mm  [10]  1.0m M2| M10 X 1 R5=5mm 03=30mm 10| 1.0m
(Without fluoro resin coating) e.g.) 06=60mm e.g) 25=250mm |50 5.0m 50 5.0m
T With armor 0.Tin. STEP, 0-9.2in. 0.1in.STEP, [90] 9.0m 90| 9.0m
(With fluoro resin coating) L1=L2-0.7in. 0.8-9.9in. U2 | 3/8-24UNF 02=0.2in. 12=1.2in.
e.g.) 04=0.4in. e.g.) 35=3.5in.
Specified in mm for M threaded sensor. - -
A S Specified in mm for M threaded sensor.
\_ Specified in inch for UNF threaded sensor. Y, Specified in inch for UNF threaded sensor.
- J/
FL-202F05L (Without armor FL-202FO05A (With armor (Without fluoro resin coatin
u ( ) u ( ( g)) Hl FL-202F08R (Reverse mount type)
Jarm ot Threaded portion - Unit : men Jam ma Threaded portion Unit : mm
o Flexibih
Senscr g, Wode No.srd - Sensor bip, N, / - oo o8 capie -
5 1 , / =l AB2T) 5 Unit : mm
¥ 3
' 3. L1 Model No. and -
3 / N Serial No. g
‘Connector (710 481 o145 Lo | Collar “Cannecior 1
al ] 1
. (53 —-— ] / N
L LR i L [F3-] | 5 LS| (50 | Caollar Connector
L3R L
L [ o4 J
B FL-202F05T (With armor (With fluoro resin coating) )
Jam nut _]’nrsaaacl portion  Flexible anmor u:iIh Unit : mm
Sensortip, 'T?fﬁﬁé}ﬁsm Cable [
- /A
2 ]
(5 s 45 sy |
allu]
—— T B FL-302F (Linear Range : 3mm)
- LR - " N 7 I
B Model Code Number g L s B Model Code Number (Reverse mount type)
L1 L2 L3
Frsoero LU FL-302F10R-(1] -0 -0 00
Ve ~ I:’_ _|_—‘
B Model Code Number L1 L2 L3 Armor Thread Size Unthreaded Length Case Length Cable Length ,—‘ ‘ \—‘
L Without armor M1 ‘ M12 X 1.25 | 10mmSTEP,0-100mm 10mmSTEP, 05 0.5m Thread Size Unthreaded Length Case Length Cable Length
FL-202F08[ -] J-[J0)-0I0)-C0] U1 1/2-20UNF L1=L2 - 20mm 20-120mm 10|  1.0m M1 M12 x 1.25 05]  0.5m
P A With armor e.8) 02=20mm eg) 10=100mm [50]  5.0m - -
- (Without fluoro resin coating) U1 | 1/2-20UNF R2=2mm 03=25mm 10 1.0m
Armor Thread Size Unthreaded Length Case Length Cable Length 0.1in. STEP, 0-4.0in. 0.1in. STEP, |90 9.0m 50 5.0m
L Without armor M2| M10 X 1 10mm STEP, 0-230mm 10mm STEP, [ 05 0.5m L1=L2-0.7in. 0.8-4.7in.. - - .
A With armor u2 | 3/8-24UNF L1=L2 - 20mm 20-250mm 10 1.0m T ) With armor e.g.) 04=0.4in. e.g.) 35=3.5in. 01=0.1in. 10=1.0in. 90 9.0m
(Without fluoro resin coating) e.g.) 06=60mm e.g) 25=250mm 50| 5.0m (With fluoro resin coating) Specified in mm for M threaded sensor. Specified in mm for M threaded sensor.
T With armor 0.Tin. STEP, 0-9.2in. 0.1in.STEP, | 90| 9.0m Specified in inch for UNF threaded Specified in inch for UNF threaded sensor.
(With fluoro resin coating) L1=L2-07in. 0.8-9.9in. Sensor.
€.g.) 04=0.4in. e.g) 35-3.5in. - SRS /
Specified in mm for M threaded sensor.
Specified in inch for UNF threaded sensor.
- J
B FL-302F10L (Without armor) H FL-302F10R (Reverse mount type)
- Unit : mm Unit : mm
M FL-202F08L (Without armor) B FL-202F08A (With armor (Without fluoro resin coating) ) Sensar Tip Jarm nat Cabia(036) Model No SevsorTo  PackingiAsuminien) Catlo(36) MadelHo.
/ };("{ Theeacied portion (TAG No) S:riaiNo c?"y _ "f'“‘"“‘”"’“" / (TAG No) s«"glm C?uar
Jam nut Thrzaded portion . Uit : mm Jam nut Threaded portion Unit : mm y/ ‘o / / 5 ¢ ]ﬁl I / ! ..;
A (TAG No) ) N Flexible armar — 1 j T = 1 y y .
Sansor tip AN / Cabla el No. an _ Senwhp\ / ; ! No. an X % o f | —F  F E . R |
= =T £ - J L
=] - i1 A . 1\_: / 2t !
8 5| Ju 5 ! 8 I {50) Connector
(] MEN a5 ® . - (50} Connector - - m‘ -
ARG allu e ] L3 |
L 2 J _H T e L= | LR
L L3R 4 L Lacg J
L [E J
B FL-302F10A (With armor (Without fluoro resin coating) ) B FL-302F10T (With armor (With fluoro resin coating) )
B FL-202F08T (With armor (With fluoro resin coating) ) unitmm Fiexble armor wen Unit:
Flexible amor Mookl B omrosicouing.  Modal o
Jam ot Threaded portion  Flaxible armor with Unit : mm Senm:w (TAGNo)  Serial No. Callar (TAG MO Soralbo. 1 e 038) Colee
Sansor tip N Juuoro resin coating / / Cable{$36)/ _ [ =
™, : / -1 /' maa o) S5 NS Cabile b / { p ! = 3
_ . 3 5 ¢ 4 ; A2 / 4 S e ¥
A e W ef 11 I , = *
— T . ¥ 1 b A b I =
(1| 8| | las Lts0) | - & J / L= |
allu] 5 o @— o /
L L2 1l = | 8 L2 20 pecter L Ex |
[E L3 L L)y J
L L3R | L3
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BFK-452F

BFL-143F

Non-contact Displacement / Vibration Transducer FK

Series

M FL-452F11L (Without armor)

M FL-452F11A (With armor (Without fluoro resin coating) )

N M\
B Model Code Number L1 L2 L3 I Model Code Number L2 s
I e J —
FL-452F11-00-00-00-00 FL-143F27 [ -[ ][ ]- DD DD L0
T [ —
‘ | I; ] |
Armor Thread Size Unthreaded Length Case Length Cable Length Armor Thread Size Unthreaded Length Case Length Cable Length
L Without armor M1 ‘ M14 X 1.5 10 mm STEP,0-100 mm 10 mm STEP, 05 0.5m L Without armor M1 | M30 X 1.5 10 mm STEP 0-60 mm 10 mm STEP, 05 0.5m
With armor U1 | 1/2- 20UNF L1 =L2-20mm 20 - 120 mm 10/  1.0m With armor Ut| 11/4-12UNF L1=L2 - 40 mm 40-100 mm 10 1.0m
A |(without fiuoro resin coating) e.g.) 02= 20 mm e.g)10=100mm [50] 50m A (Without fluoro e.g) 02 =20 mm e.g)10=100mm [ 59 50m
o withamor 0.1in. STEP, 0- 4.0n. 01in.STEP  [90] 9.0m resin coating) 0.1in. STEP, 0-2.4 in. 04in.STEP, [90] 90m
(With fluoro resin coating) L1 =L2-0.7in. 0.8-4.7in. With armor L1=L2-1.5in. 1.6-3.9in.
e.g)04=04in. e.g)35=3.5in. T (With fluoro e.g)04=04in. e.g)35=3.5in.
Specified in mm for M threaded sensor. resin coating) Specified in mm for M threaded sensor.
Specified in inch for UNF threaded sensor. Specified in inch for UNF threaded sensor.
N\ J \_ J

B FL-143F27L (Without armor)

Bl FL-143F27A (With armor (Without fluoro resin coating) )

Jam nut Unit : mm Jam nut Unit : mm Unit:mm
J . ! y . Unit: mm
Threaded porti (TAG No.) 'lhrsadadmun Fl S T J t J. t Flexible armor Cabl 3.6
Sensor Tip ks porten Cable{$38 Model No. and Cn_llarr. Sensot e / Iﬁmble_:ﬁrmufif r:-:r'[l:' ‘.u[;:?gh CO"EY_. enS?r ® e n:hreaded portion Cable(93.6) Model o Sensor Tip e i‘u Thz)e,ﬂgﬁd ! Model No.a °103.6)
/ able( ¢ 3.6) Serial No. / ,.‘; / - ! ; / (TAG No.) Serlal No. Co\lar P <) (TAG No.) Seﬁ; No. / Collar
T | ¥ = | B / 2 ‘ g -
s -3 b | 2 < < - / t By
| N o RUATAW 0 -
& : 1
| Connector . - /
_15u;__ Connector r'nnnnr/mr
sl 12l |7 syl 17
L2
e - J (23) L2 (22) (23)| L2 (31) 50
L3159" L35
L - 0% | L3139%
e - 3-0%
M FL-452F11T (With armor (With fluoro resin coating) ) . . . .
ot B FL-143F27T (With armor (With fluoro resin coating))
) ™ Floxiloarmor ity Uit - e
SomoorTip  f Jesded porion fluors resin coating ard 3e) o am Flexible armor with Unit:mm
ki Sorial Na ilﬂ J I 3 Sensor Tip nu( Thre‘aded fluoro resin coating Model No.Cable(wS.G)
— portion and
S| 'EE > B : / (TAGNO)  serial No. Collar
i - ~
1 11 < | °
L | % / §
slul s sg (50) Connector s |
L L2 l 20 | 5 J_Ll Connector]
L T ) = —
L L | (23) L2 (31) L8,
L31§9% |
I Model Code Number D A ( ; h
B Model Code Number (Lateral cable connection type)
FL-602F18 [ -[ ][ ]- DD DD DD 13
- - | FL-143F28[ |-M1-00-00-[ ||
Armor Thread Size Unthreaded Length Case Length Cable Length
L Without armor M1 | M20 X 1.5 10 mm STEP, 0-80 mm 10 mm STEP, 05 0.5m T
R With armor U1 | 7/8-14UNF L1=L2 - 40 mm 40-120 mm 10 1.0m Armor Thread Size Cable Length
(Without fluoro resin coating) e.g.) 02=20 mm e.g.) 10=100 mm 50 50m L Without armor M1 4-M6 05 0.5m
- " " i i DEPTH 14
T With armor 0.1in. STEP, 0-3.1in. 0.1in. STEP, 90 9.0m A Wlth armor (Wltl?out fluoro re.sm co@mg) 10 1.0m
(With fluoro resin coating) LI=L2-1.6in. 1.6-4.7 in. T With armor (With fluoro resin coating) 50 50m
e.g.) 04=0.4in. e.g.) 35=3.5in. 90 9.0m
— . /)
Specified in mm for M threaded sensor.
Specified in inch for UNF threaded sensor.
- ~ B FL-143F28L (Without armor) B FL-143F28A (With armor (Without fluoro resin coating) )
4-M6 depth 14 Unit: mm 4-M6 depth 14 Unit: mm
Threaded Threaded \
. . . . . portion - portion
B FL-602F18L (Without armor) B FL-602F18A (With armor (Without fluoro resin coating)) f s o Kg N ot 1 Cable(93.6)
i . A Ty /
Unit : mm Unit : men ¢52 Flexible armor (TAG No.) SQ,ia| No. ! collar
. coee G " — oo o8t / o2 \ .
A (TAG No) s:-»;m Collar Thamaciuq poron ”AG No) S’““‘“’ Cabie  Collar | L [ f T e . S
/ / / i 0
-~ ¥ p =2 / C . i = A=k | & K 5 (50) .
/ s g )
Y { / i 1 % | 9' Connector | 9' Connector
s \ | { 7/ ' > | | !
. = 1 . = = (927) |17, @27 |
ls) |w | o | Connector . o ;:. i Corsctor Sensor Tip L31go% Sensor Tip sz‘%%a
. . . *= = L350
- - - —— 2 P St L ke o
[ 2 o L5
Er-y

B FL-602F18T (With armor (With fluoro resin coating) )

Flexible amor with Unit : mm
Sensor Tip Joen nt 8000 resn coating Model No
and
¥ Theanded portion (TAG No) Serial No.
. ¥ =\ I A / ,‘y (936)
o | | ¥ w Y
° 1 1 41 o T
* \ | 1 = e [
i L —4
©
Sott! s ) Connecor
L) L2 R 20
L33
[y

07

M FL-143F28T (With armor (With fluoro resin coating) )

4-M6 depth 14 Unit:mm
Threaded Flexible armor with
portion t fluoro resin coating
/ Cable(¢3.6)
i Model No. /[
5 /
952 | ! (TAGNo)  geriai No. -
~
F—w —_—~‘§E— AR
ol o s (50)
MRS 2 Connector
(®27) | (26)
= = = +50
Sensor Tip L3 100
L3"

08



BFL-263F

( N
B Model Code Number L2 L3
FL-263F50[ J-[ [ ]-00- [ J-[][]
- Jjj E— ‘
Armor Thread Size Case Length Cable Length
L Without armor M1 | M24 X 1.5 10 mm STEP, 40-100 mm 05 0.5m
With armor U1 [ 1-12UNF e.g.) 10 = 100 mm 10l 10m
(Without fluoro resin coating) 0.1in. STEP, 1.6-3.9 in. 50 5.0m
With armor e.g) 35=235in. 90 9.0m
" | with fluoro resin coating) Specified in mm for M threaded sensor.
Specified in inch for UNF threaded sensor.
\ J

M FL-263F50L (Without armor)

Unit : mm
Sener T
{815
L+ Cabled &3.6)
4 (TAG No.) NIM Coollar
.’ T T
/ / / ! ul
! / /3
- . o L M M
g E = = = __lfr .
i p
| fom ;
an) 14 &
L AR5 - L "|2‘|—

L

M FL-263F50T (With armor (With fluoro resin coating) )

Unit : mm

Seenor T
He18)

Flanitie armor with Catda($38)
Puoro rosin coating Model Mo, s

/S mano)
/ Vs

8500

-
MW Model Code Number (Lateral cable connection type)
L3

1
FL-263F55[ |-M1-00-00-[ ][]
,__I— _l__\

Armor Cable Length
L Without 05 0.5m
A |With armor (Without fluoro resin coating) 10 1.0m
T | With armor (With fluoro resin coating) 50 5.0m
90 9.0m
N J

B FL-263F55L (Without armor)

Unit : mm

y (TAG No)
,f: Maodel No.
/ and

Sertal Na.
S

s fun
Sensor Tip Yo

B FL-263F55T (With armor (With fluoro resin coating) )

A-h dapth 14 Unit:mm
Y'vwanlmr\ Flaxithe aremor with
#u0m resin coating
/
e J,’ (TAG No.) Cable{ 6 3.5)
- F y, ;

Barvior Tip u®

09

M FL-263F50A (With armor (Without fluoro resin coating) )

Unit : mm
Seear Tip
Hei5) Fianitie armee Cable (83§
of Modeito.
¥ ~

S/ (AGNo)  seraina
/ P, -

E

M FL-263F55A (With armor (Without fluoro resin coating) )

Unit - mm

racteristics Data (rarget materia :

B FK-202F

oveutn
ﬁ
\

B
o T 1
2 ] !
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o
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Non-contact Displacement / Vibration Transducer FK

Series
SCM440 Flat Face Target Size: Triple Diameter or more of Sensor Tip)
=] M
- >
a z P
@ 2
18 18 P
18 // 16 ,’/
o Z g
12 -~ 42 //’
g a0 P S 0 -~
4 — 4 /"
L] ] 8 -1
% e 4 PP ol
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2 2 =
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0 10
£ £ s
T —
g £ o g E —
2 s ﬁ 5
" 10
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k-
g0 # L —
5 g 4
2
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00 05 0 15 20 25 10 35 @ 00 05 10 15 20 25 30 35 40 45 50 55 60
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